Abstract. Based on the coupling coefficient, quality factor and structure of the planar spiral coil better than that of the cylindrical spiral tube, a magnetic resonance resonant wireless charging system is established. The effects of coil transmission efficiency, coil turns, coil inner diameter, coil outer diameter and coil spacing on coil transmission efficiency are calculated. The influence of mutual inductance, M and coil equivalent internal resistance is analyzed deeply.
Introduction
UAV aerial remote sensing technology is a new type of aerial remote sensing technology developed by satellite remote sensing and large aircraft remote sensing. It is a powerful complement to traditional measurement methods. It is flexible and efficient, fast and accurate, with low operating cost, Wide range of applications, short production cycle and so on. With the development of UAV and digital camera technology, the use of unmanned aerial vehicles for aerial photogrammetry is rapidly applied to engineering construction, disaster response and handling, land monitoring, resource development and protection. However, the existence of UAV short life, limited scope of work and other issues, severely limited the application and development of UAVs. The current unmanned aerial vehicle is mainly used in the way of cable charging, it is difficult to adapt to complex work needs. Compared to wired charging, wireless charging can save cumbersome charging operations, improve the safety and reliability of the charging system, but also can adapt to a variety of harsh environments and weather. Therefore, the UAV wireless charging system can effectively solve the problem of short duration of UAV life, expand the scope of work.
In this paper, from the perspective of improving the efficiency of UAV wireless charging, compared with a variety of wireless charging device, select the most suitable for unmanned aerial charging magnetic coupling resonant wireless charging system, and the coil turns, the average radius and other parameters to optimize, Designed the optimal UAV wireless charging system.
Coil Structure Parameters
Commonly used coil structure types are: flat spiral and cylindrical spiral type. Among them, the plane spiral coil coupling coefficient and quality factor are higher, more suitable for wireless power transmission, and the plane spiral coil placed in the chassis below the more convenient, so the study uses a flat spiral coil. 
Where:
avg r for the average radius of the coil, β for the coil filling rate
Magnetic Coupling Resonant Theory Model
Experiments show that the coil transmission efficiency by the coil turns, coil diameter, coil diameter and coil spacing effect. Magnetic coupling resonant wireless charging system mainly includes high-frequency power supply, transmission coil, receiving coil and load (UAV battery) four parts. The establishment of the coil coupling circuit model shown in Figure 1 
Where: 1 I ， 2 I respectively, for the current flowing through the two coils; 1 Z ， 2 Z respectively, for the launch, receive coil loop self-impedance, can be expressed as:
For a single disc resonator, the equivalent inductance value can be given by the following The two coil parameters are designed to be consistent, which is
Where: L P for the output power, ω for the transmission system angular frequency, η for the transmission efficiency.
Therefore, at a given system angular frequency ω and actual load L R , the system transmission efficiency is affected only by mutual inductanceM and coil equivalent internal resistance.
Mutual Size
The mutual inductance between the coils placed by the two coaxial lines is elliptic integral, and the coil is converted according to the average radius to obtain [2]: Where: N is the number of turns of the coil; avg r for the average radius of the coil; σ for the conductivity; a for the conductor radius.
Self-resonant Frequency
System requirements in the work of the coil should be in its own resonant state, that is, the self-resonant coil frequency and power frequency should be consistent. The self-resonant frequency for a single coil is:
Where: e C for the inter-turn capacitance, 0 C for the unit arc length on the equivalent capacitance value, which is the system operating frequency ω , voltage and the spacing between the two coils, dielectric constant and other parameters.
Simulation Optimization Results
Under the condition of f=0.5 MHz, Us=36V, D = 0.02 m, the copper wire is selected as the material, and the wire diameter of the coil is 1mm, according to the maximum current value that the wire can bear. The platform range is 1m wide and 1m =0.1 1m avg r ∼ , N=1~15. According to the above formula through Matlab simulation can be obtained in Figure 3 and Table 1 : Figure 3 Simulation analysis results. As can be seen from Table 1 and Figure 3 , when the number of turns N=6, =0.7m avg r , the transmission efficiency of up to 59.3% but taking into account the UAV and platform size restrictions; select N=6, =0.5m avg r , the coil parameters, transmission efficiency is 57%, the actual test results is 45.3%.
Summary
Based on the coupling coefficient, quality factor and structure of the planar spiral coil better than that of the cylindrical spiral tube, a magnetic resonance resonant wireless charging system is established. The effects of coil transmission efficiency, coil turns, coil inner diameter, coil outer diameter and coil spacing on coil transmission efficiency are calculated. The influence of mutual inductance, M and coil equivalent internal resistance is analyzed deeply.
1. under the given system angular frequency and actual load, the system transmission efficiency is only affected by mutual inductance, M and coil equivalent internal resistance.
2. in consideration of the actual size of the workpiece under the premise of the choice of N=6 coil parameters is the most appropriate at this time the theoretical transmission efficiency of 57% and the actual test results of 45.3%.
